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(54) IMAGE CORRECTING DEVICE 
(57)Abstract: 

PURPOSE: To improve the picture quality of a 
photograph and a digital image printed picture. 
CONSTITUTION: The data of a correction emphasis 
coefficient emphasizing the correction of light quantity, 
an edge emphasis, hue and chroma, etc., as an image 
peripheral part goes as shown in Figs is stored each lens 
of photographing cameras according to the 
photographed aberration characteristic of the lens of the 
camera, and when the digtal image obtained by reading 
developed films is corrected, the correction of the 
peripheral part is emphasized by the correction 
emphasis coefficient. Thus, the degradation of the 
picture quality of the peripheral part is suppressed and 
high picture quality image which is the same as the 

image photographed by a high-grade camera can be obtained even if a camera on which an 
inexpensive lens is mounted. 
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■ * NOTICES * 
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deuaages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. * * * * shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the technique which amends degradation of image 
quality to the aberration of the lens used for photography in the equipment which prints a development 
film. 
[0002] 

[Description of the Prior Art] The former, camera (a film with a taking lens is included) In the 
equipment printed after reading the image of the photoed development film with a scanner and carrying 
out the image processing of the obtained digital image Generally carrying out digital processing and 
amending the Bure image of a development film is performed by monochrome image. Performing 
amendment of the concentration and light exposure according to the property of a color film also to a 
color picture is proposed, (reference, such as JP,63-1 193845A and JP,63-1 19385,A) . 
[0003] In addition, what performs profile emphasis amendment in an image is proposed, (reference, 
suchas JP,5-1668,B) . 
[0004] 

[Problem(s) to be Solved by the Invention] However, although amendment and the profile of the Bure 
image are emphasized in the above-mentioned thing, since it was not a thing in consideration of the 
aberration of the photoed lens, it was not what can be amended in good image quality over the whole 
surface of an image. That is, the lens with which it is equipped in the cheap camera or the film with a 
taking lens was inferior by the aberration engine performance, and since dotage and a quantity of light 
fall became large by the periphery of the photoed image, especially degradation of the image quality of a 
periphery was not able to be denied as compared with the image by photography with a high-class 
camera, moreover, a high-class camera - also setting - the aberration of a lens ~ the difference of 
extent — that ~ an image periphery produces degradation of image quality and* the room of an 
improvement is left behind. 

[0005] In addition, also in the print image obtained from the development film by the usual baking 
finish, there was said trouble with a natural thing. This invention was made in view of such a 
conventional trouble, and also aims the image photoed with the lens inferior to the aberration engine 
performance at offering the image compensator with which good image quality was acquired. 
/[0006] 

[Means for Solving the Problem] For this reason, the image compensator concerning this invention is 
characterized by amending an image according to the aberration of said lens to the image photoed 
through the lens. Moreover, it is constituted including a data storage means for amendment to memorize 
the data for amendment processing according to the aberration property of the lens of a photography 
camera, and may be made to amend an image based on the data for amendment read from this data 
storage means for amendment corresponding, to the lens of a photography camera. 
[0007] Moreover, it is constituted including an aberration property detection means to detect the lens 
distortion property of a photography camera based on photography image data, and may be made to 



amend an image based on the lens distortion property of the photography camera detected from this 
aberration property detection means, moreover, the image photoed with the camera ~ printing ~ or you 
may make it prepare for the equipment printed by the image processing after digital image 
transformation 
[0008] 

[Function] Since amendment of an image is performed according to the aberration of the photoed lens 
according to this image compensator, whenever [ of the fall of the amount of gaps of the focus which 
increases by the periphery of an image according to aberration, and the quantity of light, the hue in a 
color picture, and saturation ] indistinct, amendment of is emphasized, and an image with good image 
quality is obtained over the whole image surface. 

[0009] Moreover, in what is constituted including said data storage means for amendment, since image 
amendment corresponding to lens distortion is performed based on the data for amendment beforehand 
set up according to the photography camera, image amendment can be performed at a high speed, 
moreover, in what is constituted including said aberration property detection means Since the aberration 
property of the lens of a photography camera is detected based on reading image data and image 
amendment corresponding to this aberration property is performed. Even if it does not know the class of 
camera which took a photograph especially, and even if it does not memorize the amendment processed 
data corresponding to lens distortion according to the class of camera, the aberration property of a lens 
can be detected automatically and image amendment can be performed. 

[0010] If this image compensator is applied to the equipment which prints the image of a development 
film by the image processing after printing or digital image transformation, a high definition print image 
will be obtained. 
[0011] 

[Example] The example of this invention is explained based on a drawing below. In addition, what was 
applied to the equipment which reads an image in a development film with a scanner, and is printed on a 
digital image by the image processing after conversion is explained. Drawing 1 is a system-wide 
external view. On the table of image edit equipment 1, the insertion opening 2 and the touch panel 3 for 
actuation loaded with a development film of a cassette are prepared. Moreover, 1st CRT4 for input 
image display and 2nd CRTS for output image display arrange, and are prepared. The printer 7 equipped 
with the scanner 6 for reading a reflection copy is connectable with this image edit equipment 1 . 
[0012] Drawing 2 is the block diagram showing the function in said system. In addition, although an 
image can be edited image edit equipment 1 displaying the digital image before amendment on 1st 
CRT4, and displaying the image after the amendment outputted to a printer 15 on 2nd CRT5, the 
illustration about this edit function and explanation are omitted. If the cassette loaded with the 
development film from the insertion opening 2 of said image edit equipment 1 is inserted, this cassette 
will be set to a position, the image on a film will be read in the digital scanner section 1 1 which consists 
of an image formation optical unit CCD etc. in the location, and a digital picture signal will be acquired. 
/ [0013] The various data for amendment containing the data for amendment to the aberration property of 
the lens currently used for various kinds of cameras are memorized by the data storage section 12 for 
amendment, and said data are read to it according to the photography camera corresponding to a 
development film at the time of a print. And in the image data correction section 13, amendment which 
includes amendment of the image according to lens distortion based on the data for amendment read 
from said data storage section 12 for amendment is performed, the image data after this amendment is 
outputted to said printer 7 through the print image data output section 14 as print image data, and said 
digital picture signal is printed out by this printer 7. 

[0014] The configuration of said image data correction section 13 and its periphery is explained based 
on drawing 3 and drawing 4 . R0M21 A of the CPU section 21 which controls the whole image 
processing in the 1st example (or RAM) The data of an amendment emphasis multiplier are memorized 
according to the aberration property of the lens currently used for every model model of a camera. That 
is, R0M21A constitutes the data storage means for amendment, concrete ~ drawin g 5 (A) , (B) The data 
of the pattern been alike, followed and increased which go the emphasis multiplier of the various image 



amendments in the image field formed by the concentric circle or the rectangle to a periphery from a 
center section are memorized according to the aberration property of a lens so that it may be shown. In 
this case, the emphasis multiplier in a periphery will increase and that in which the aberration engine 



[0015] The image data obtained by the digital scanner section 1 1 is once stored in a frame memory 23. 
And various amendments are performed by the spatial filter and the color transducer 25, performing 
operation of the amount of amendments, and actuation of data by data conversion and the matrix 
operation part 24 to the image data stored in said frame memory 23 using the data of an amendment 
emphasis multiplier according to the lens distortion property of the photography camera read from said 
R0M21 A based on the data for amendment created with said histogram computing element 22. concrete 

- quantity of light amendment (concentration amendment of a print image) Edge enhancement 
(sharpness amendment) a color picture - setting - color conversion (a hue, saturation amendment) etc. - 

- image amendment is performed. 

/ [0016] In that case, about said various amendments, amendment is emphasized, so that it goes to the 
periphery of an image with said amendment emphasis multiplier, respectively. It is because the fall of 
the quantity of light and gap of a focus increase and a hue and saturation become indistinct according to 
the aberration of a lens so that it goes to a periphery. Moreover, amendment [ in / in the thing which has 
the large aberration of a lens / a periphery ] is emphasized. In addition, what is necessary is to make it 
change the level of emphasis, to multiply by correction factor which is fiirther different in the 
classification of amendment in that case, and just to process according to the class of amendment, also in 
the aberration property of the same lens. 

[0017] Thus, 1 page is stored in the page memory 26 at the time of a print, and the data of the image 
with which all amendments were performed are sent and printed out by the printer 7. If it does in this 
way, since amendment is emphasized for the periphery of an image according to the aberration property 
of a lens, degradation of the image quality of a periphery will be controlled and the image of the good 
image quality which is not inferior to the image photoed with the high-class camera will be obtained 
also to the camera which used the cheap large lens of aberration, and the image photoed with the 
disposable camera. 

[0018] Next, the example which applied the development film to the equipment printed as a photograph 
by printing as the 2nd example is explained. In this example, what performs quantity of light 
amendment is explained. The fundamental configuration of photograph printing equipment sets the 
development film F behind the light source 31, as shown in drawing 6 , and through optical system 32, 
on the print paper 33, image formation of it is carried out and it carries out baking finish. 
[0019] Here, in this example, ND filter 35 concerning this invention is infixed between optical system 
and the print paper 33, and printing is performed. Said ND filter 35 prepares two or more things set up 
according to the aberration property of a lens for every model of photography camera. It is formed and 
the lightness difference of a center section and a periphery is greatly formed for the larger thing of lens 
distortion so that a center section may become dark brightly toward the circumference concentric 
circular like illustration as for this ND filter 35. 

[0020] And at the time of printing, ND filter 35 according to a photography camera is chosen, it sets to 
an above location, and printing is performed. Then, by letting said ND filter 35 pass, although the image 
of the periphery of the development film F is carrying out the quantity of light fall to the image of a 
center section as mentioned above, this quantity of light difference is offset and the quantity of light fall 
of a periphery can be avoided. Moreover, it is also possible to carry out an image processing 
corresponding to the aberration of a different lens by changing the set location of the direction of an 
optical axis of ND filter 35. That is, by separating ND filter 35 from optical system, when aberration is 
large, when the range which penetrates ND filter 35 is extended to a periphery, a lightness difference is 
enlarged, aberration is conversely small, light brings ND filter 35 close to optical system, and light 
narrows the range which penetrates ND filter 35 and makes a lightness difference with a periphery 
small, amendment of the quantity of light fall according to the difference of lens distortion can be coped 
with. However, since the criteria quantity of light changes by the set location of ND filter 35 when based 




on the quantity of light of a center section, it is desirable to balance it and to adjust the quantity of light 
of the light source. 

[0021] Moreover, in recent years, consumption of a disposable camera is increasing rapidly, and the 
aberration of this lens is not based on a manufacturer, but since it is abbreviation regularity, it can also 
attain increase in efficiency as equipment only for [ a disposable camera ] printing. By improvement in 
the image quality of this disposable camera, the added value of this seed product can be raised more, and 
it leads to commercial-scene activation. Next, what detects the aberration of a lens based on 
photography image data as the 3rd example, and performs image amendment is explained. 
[0022] Since it may be the same as that of said 1st example about hardware, it explains using the same 
drawing. As the 1st method, as shown in drawing 7 , an image which makes empty a background in one 
film in the upper part, using said histogram computing element 82 is chosen, and based on quantity of 
light distribution of the longitudinal direction of the upper part of this image, the aberration of a lens is 
searched for from the quantity of light difference of a center section and both ends. That is, the quantity 
of light difference of a center section and both ends increases, so that the fall of the quantity of light by 
the aberration of a lens is as large as a periphery and aberration is large. Then, the aberration property of 
the lens photoed based on the quantity of light difference searched for is detected, the field pattern of an 
amendment emphasis multiplier as shown in said example according to this property is formed, and 
image amendment is performed. In addition, the image amendment performed should just perform edge 
enhancement besides quantity of light amendment, color conversion, etc. 

[0023] As shown in drawing 8 , after dividing an image in the shape of a grid, blocking it, guessing the 
amount of gaps of a focus from the difference in the spatial-frequency component each block searched 
for by data conversion and the matrix operation part 24 and detecting the aberration of a lens as the 2nd 
method, it is said thing which performs image amendment similarly. Since the focus is correct in the 
center section also in this case, to a thing with many high frequency components, by the periphery, the 
amount of gaps of a focus becomes large and a high frequency component decreases. Then, the 
aberration of a lens is detected according to extent of this reduction. 

[0024] In addition, in order to be able to choose the image suitable for lens distortion detection and to 
raise the detection precision of lens distortion by the 2nd method, you may make it detect the aberration 
of a lens by the 1st method based on the data of two or more sheets- or all images, since the image data of 
film 1 duty can be collectively obtained with image edit equipment 1 . Although the above example 
showed what applied the photography image in a film-based camera to what is printed by digital 
processing or printing This invention is not what is limited to application to such a printing equipment. 
I For example, video camera (a still video camera is included) The application [ seem / it / that the image 
i quality of the image which performs image-processing amendment according to lens distortion, and is 
displayed by CRT etc. can be raised to the photoed image ] range is various. 
[0025] 

[Effect of the Invention] The added value of the camera product which could write as the configuration 
which performs image amendment according to the aberration of a lens according to this invention, 
could obtain the image of good image quality over the whole surface also to the image which took a 
photograph using the cheap big lens of aberration as explained above, as a result used the cheap lens can 
be raised more. 

[0026] Moreover, the data for amendment processing according to the aberration property of a lens are 
memorized beforehand, and image amendment processing can be efficiently performed with a sufficient 
precision in what was made to perform image amendment based on these data. In what, on the other 
hand, detects the aberration property of the lens used for photography based on photography image data, 
and was made to perform image amendment, even if the model of photoed camera is not known, image 
amendment according to lens distortion can be performed. 



[Translation done.] 
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